







Figure Recognition on Frosted Glass Material Using Neural-Networks 
Toshiyuki ASAKURA, Yuji AOYAGI and Toshihisa SUZUKI 
(Received Aug. 29, 1997) 
This paper develops a new technology on image recognition of objects using 
neural networks. The standard method of pattern recognition is geometrical pattern 
matching. However, it is generally difficult to recognize figures on semitransparent 
glass because the brightness differences for those objects are pertty little. In this 
research. a new image recognition system is proposed by the application of neural 
networks. This is a neuro-filter system which transformed a figure including 
patterns with noise and breaking form into a formed and well-regulated one. The 
recognition experiments are performed for ten categoris using neural networks. 
Moreover. the labeling is used to recognize plural characters. Through the 
experiments. the validity of this system is clarified. 
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(a)Original image (b)Smoothing(3 x 3) (c)Smoothing(21 x 21) (d)Difference((b)-(c) 
















(a) 2 (b)4 (c)7 (d) 8 
Fig.3-1 Teaching signal for learning 
また，学習パターンの一例を Fig.3・2に示す.ネットワークに与えられるパターンは学習により，
Fig.3-1に示す教師信号パターンに変換される.
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(a)1 (b)3 (c)6 (c)7 
Fig.3・3 Figure pattern 
381 
ここで， Fig.3-4にFig.3・3を画像変換したものを示す.
(a) 1 (b)3 (c)6 (d)7 
Fig.3・4 Transformed pattern 
これらの画像変換を行ったテストパターンを用いて認識実験を行った結れを Table3-1に示す.た
だし， 9の数字については数字パターンが不足していたため認識実験はおこなっていない.
Table 3・1 Recognition result 
Input pattern 
Category 1 2 3 4 5 6 7 8 O 
1 8 O O O O O O O O 
2 O 9 O O 1 O O O O 
3 O O 2 O O O O O O 
4 O O O 1 O O O O O 
5 O O O O O O O O O 
6 O O O O O 1 O O O 
7 O O O O O O 3 O O 






















Learning of I¥¥¥ 
Neural Networkl¥¥ 























1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 
11 1 1 1 1 1 2 2 2 
1 1 1 1 
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111111 444444 5 5 
(a)Binary Image (b)Image after Labeling 
Fig.4・2 labeling process 
(a) Original Image (b) Image after filtering 
(c) Image after noise erase (d) Square image in touch with patterns 
(e) Image after 1st merge process (f) Image after 2nd merge process 
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